ABSTRACT SWI/SNF complexes are ATP-dependent chromatin remodeling complexes that are highly conserved from yeast to human. From yeast to human the complexes contain a subunit with an ARID (A-T-rich interaction domain) DNA-binding domain. In yeast this subunit is SWI1 and in human there are two closely related alternative subunits, p270 and ARID1B. We describe here a comparison of the DNA-binding properties of the yeast and human SWI/SNF ARIDcontaining subunits. We have determined that SWI1 is an unusual member of the ARID family in both its ARID sequence and in the fact that its DNA-binding af®nity is weaker than that of other ARID family members, including its human counterparts, p270 and ARID1B. Sequence analysis and substitution mutagenesis reveals that the weak DNA-binding af®nity of the SWI1 ARID is an intrinsic feature of its sequence, arising from speci®c variations in the major groove interaction site. In addition, this work con®rms the ®nding that p270 binds DNA without regard to sequence speci®city, excluding the possibility that the intrinsic role of the ARID is to recruit SWI/SNF complexes to speci®c promoter sequences. These results emphasize that care must be taken when comparing yeast and higher eukaryotic SWI/SNF complexes in terms of DNA-binding mechanisms.
INTRODUCTION
The SWI/SNF complex is an ATP-dependent chromatin remodeling complex that is highly conserved from yeast to human. Most of the subunits of the complex in yeast have recognizable orthologs in higher eukaryotes (reviewed in 1,2). Upon recruitment to speci®c promoters, the SWI/SNF complex uses the energy of ATP hydrolysis to remodel chromatin. The complex itself binds DNA with high af®nity and contains DNA-crosslinking subunits (3, 4) . From yeast to human, the complex has been found to contain a subunit with an ARID DNA-binding domain. In yeast the subunit is SWI1 and in human there are two alternative subunits: p270 (5, 6 ) and a p270-related protein reported under various names (7±10) and designated ARID1B here in accordance with nomenclature recently approved by both the HUGO Gene Nomenclature Committee (HGNC) (http://www.gene.ucl.ac.uk/nomenclature/) and the Mouse Genomic Nomenclature Committee (MGNC) (http://www.informatics.jax.org/mgihome/nomen/ index.shtml). According to this system, the human p270 gene (SMARCF1) now has the alternative designation ARID1A.
The ARID (A-T rich interaction domain) de®nes a distinct family of DNA-binding proteins: 15 in human, six in Drosophila and two in yeast. They have been found in all eukaryotic organisms studied. ARID family proteins are diverse in function, but all are implicated in the control of cell growth, differentiation or development (reviewed in 11, 12) . The consensus sequence for the domain extends across 94 amino acid residues and is well conserved. The founding members of the ARID family are Drosophila Dri (13) and the closely related mammalian protein Bright (14) . Both proteins bind with high af®nity to AT-rich sequences, which prompted the naming of the domain. Another mammalian family member, MRF2, shows similar sequence speci®city (15) . However, sequence-speci®c DNA binding has not been reported for most ARID proteins. There is clearly variation in ARID family DNA binding behavior, as p270 and its closest Drosophila ortholog Osa show no preference for speci®c sequences (16, 17) . While examining the DNA-binding properties of the SWI/SNF complex, we have determined that yeast SWI1 is unusual among members of the ARID family in that it binds DNA with much weaker af®nity than other ARID proteins, including its human counterparts p270 and ARID1B. We show here the difference in DNA-binding properties between yeast and human ARID subunits of SWI/SNF complexes. The weak af®nity of SWI1 for DNA is largely attributable to a gap in the ARID consensus sequence and to the presence of acidic rather than basic residues in the vicinity of a major DNA contact site. SWI/SNF complexes are well conserved between yeast and humans, so the different DNAbinding behaviors of the respective ARID-containing subunits is unexpected and underscores the greater degree of complexity in the mammalian versions of the complexes.
MATERIALS AND METHODS

Plasmids
GST fusion constructs. The p270 fusion protein is the product of plasmid pNDX (described in 16). The Dri fusion protein is the product of p410 (13) , which was kindly provided by R. Saint. The MRF2 fusion protein is the product of pMRF2-GST, which was constructed by ligating a BamHI±SalI restriction fragment from the insert of MRF2pQE30 into the pGEX4T vector (Pharmacia Biotech). The MRF2pQE30 plasmid was described in Yuan et al. (18) . The SWI1 fusion protein is the product of pSWI1-GST, which was constructed by PCR using plasmid CP623 as template. CP623 was kindly provided by Craig Peterson. Sequence from base pair 1471 to 2399 (numbered according to accession no. X12493) was ampli®ed and cloned into the TOPO vector (Invitrogen) and subcloned into the pGEX4T vector. The translation product extends from residue 264 to 552 according to accession no. P09547 (the SWI1 ARID extends from residue 402 to 492).
In vitro translation constructs. The p270 NE9-B2 in vitro expression plasmid contains p270 base pairs 3071±3931 (according to accession no. NM_006015) in the pGEM5Zf(+) vector (Promega). The translation product extends from residue 901 to 1187 (the p270 ARID extends from residue 1013 to 1107). The deletion and substitution mutant plasmids p270DL2 and p270DL2-DES were constructed in a NE9-B2 background. The p270 pNNE3DARID in vitro expression plasmid contains p270 base pairs 3071± 4505 in the pGEM5Zf(+) vector, with deletion of base pairs 3356±3748. The translation product extends from residue 901 to 1376 with deletion of residues 996±1126. The ARID1B in vitro expression plasmid KM15 contains DNA base pairs 2003±3972 generated by RT±PCR from Saos2 cells. The sequence of the entire PCR product was veri®ed according to accession no. NM_020732 and numbered according to the cDNA sequence in accession no. AF253515. The translation product extends from residue 658 to 1313 (the ARID extends from residue 768 to 864). The dead ringer in vitro expression plasmid pDriT2 contains Dri sequences expressing residues 258±410 inserted into the pSK-BBV expression vector (the ARID consensus extends from residue 277 to 369). The pSK-BBV vector (described in 19) is a derivative of Bluescript SKII + engineered to contain black beetle virus ribosome binding sequences to promote more ef®cient translation in vitro. The SWI1 in vitro expression plasmid pSWI1.SZ is the TOPO vector construct containing the base pair 1471± 2399 PCR fragment described above.
Other plasmids. The pBSII-d99 plasmid was described previously (20) and was kindly provided by A. Bank.
Generation of p270 amino acid substitution mutations
All mutations were generated using the QuikChange (Stratagene) system according to the manufacturer's instructions. The forward primer used to generate the amino acid substitutions was DES (CCAACCTCAATGTGAGTG-ACGCCAGCTCCTTGGAGAGCCAGTATATCCAG) (substituted bases underlined).
Deletion mutants were generated by a loop-out technique using a primer designed to form a junction between residues at the borders of the deletion. The sequences of the forward primers used to generate the deletions were DARID (CCCAAGACAGAATCCAAATCCCAGCCCAAGATCCA-GCCTCC) and DL2 (CAACCAACCTCAATGTGAGTGC-TGCCAGCTCCTTG) (nucleotides that mark the boundaries of the loop are underlined).
The sequence changes and the integrity of the surrounding sequences for all mutants were veri®ed by DNA sequencing.
Sequence-speci®c selection of DNA GST fusion proteins were used in pull-down assays with the pools of DNA restriction fragments described in the text. The assay was performed as described in Collins et al. (17 
In vitro translation and DNA cellulose chromatography
The wild-type and mutant plasmid constructs were used to generate [ 35 S]methionine-labeled polypeptides using the TNT coupled reticulocyte system (Promega). In vitro translated proteins were diluted in 1 bed volume (0.5 ml) of column loading buffer (10 mM potassium phosphate pH 6.2, 0.5% NP40, 10% glycerol, 1 mM DTT, 1 mg/ml aprotinin, 1 mg/ml pepstatin and 1 mg/ml leupeptin) and applied to native DNA± cellulose columns (Pharmacia). The protein sample was passed through the column four times. Unbound material is designated¯ow-through (FT). The columns were then washed multiple times with 1.0 bed volume column loading buffer containing 50 mM NaCl (these are the 50 mM wash fractions) and eluted stepwise with column loading buffer adjusted to contain increasing concentrations of NaCl from 100 to 800 mM, as indicated in the text. Fractions were analyzed by SDS±PAGE. The signal on the dried gel was quanti®ed using a phosphoimager (Fuji) and associated software.
RESULTS
p270 binds DNA without sequence speci®city p270 was originally identi®ed as a protein sharing antigenic speci®city with p300 and CBP (5, 21) . Analysis of p270-associated proteins revealed that p270 is a component of human SWI/SNF complexes and determination of the cDNA sequence suggested that p270 is an ortholog of yeast SWI1 (5, 16) . The presence of p270 in human SWI/SNF complexes was independently con®rmed when a SWI/SNF complexassociated factor designated BAF250 was cloned and yielded a cDNA sequence co-linear with p270 (6) . The p270/BAF250 cDNA is now designated the product of the ARID1A gene by the Nomenclature Committee of the Human Genome Organization.
We have previously shown by DNA af®nity assays and PCR-ampli®ed random oligonucleotide selection that p270 binds duplex DNA with high af®nity, but without regard to sequence speci®city (16) . DNA binding without sequence preference is also a property of Osa, the closest Drosophila counterpart of p270 (17) . The DNA-binding properties of p270 are illustrated here in a different approach, utilizing natural instead of synthetic DNA. GST fusion proteins were used to probe for preferential binding within a large pool of l DNA restriction fragments ( Fig. 1 ). Control ARID family proteins Dri and MRF2 show selectivity in this assay, as they did in other approaches (13, 15) . Increasing the stringency of the interaction by adjusting the salt concentration results in increasingly more speci®c preference for selected fragments (lanes 5±7 and 8±10). In contrast, a p270 fusion binds the fragments with no obvious selectivity (lanes 2±4). Increasing stringency does not reveal a preference for speci®c fragments, except for eventual selection of longer fragments over shorter ones, probably because there are more binding surfaces on longer pieces of DNA.
Following our report on the non-selectivity of p270 in the PCR-ampli®ed random oligonucleotide selection assay, Nie et al. (6) reported that p270/BAF250 binds selectively in an EMSA assay to a speci®c pyrimidine-rich sequence. A SWI/SNF-like complex called PYR had previously been identi®ed by its ability to bind this 99 bp stretch of pyrimidinerich DNA (95% pyrimidine on one strand), which lies between the human fetal and adult b-globin genes (22) and is involved in regulation of the switch from fetal to adult expression. Nie et al. (6) proposed that p270/BAF250 is the component responsible for recruiting PYR to the d-globin gene through its ability to bind the d99 sequence. Simultaneously, though, the transcription factor Ikaros was identi®ed as the PYR component that binds pyrimidine-rich DNA (20) . Ikaros is not an ARID protein and has no detectable relationship to p270. While p270 has not been identi®ed in the PYR complex, there is still the question whether p270 binds preferentially to pyrimidine-rich sequences in a manner that was not detected in the oligonucleotide selection assay. We therefore tested the ability of p270 to select the d99 sequence from a pool of restriction fragments generated from a d99-containing plasmid. p270 shows no selectivity for the 110 bp restriction fragment that contains the d99 sequence ( Fig. 2A, lane 2 ). An alternative restriction digest in which the d99 sequence is released as part of a 332 bp fragment was also probed. Even with the advantage of greater length, the pyrimidine-rich fragment was not pulled down selectively by p270 (Fig. 2B) . We conclude that p270 does not prefer pyrimidine-rich DNA or the d99 sequence speci®cally, but in fact binds DNA without regard to sequence. The previously reported preference for this sequence may have been a re¯ection of the EMSA assay in which a limited range of competing DNA sequences was used to challenge selectivity for the d99 sequence and the competing nucleotide fragments were shorter.
SWI1 has weaker DNA binding af®nity than human ARID-containing SWI/SNF subunits
The yeast SWI/SNF complex binds to DNA without sequence speci®city (3, 23) , but the source of the DNA-binding activity in the complex is not well characterized. The SWI1 protein as part of the complex crosslinks to DNA (3, 4) , but alone has not actually been shown to have DNA-binding activity. When we considered the question of whether SWI1 has sequence speci®city we found that SWI1 does not bind well to DNA at all. This is shown in Figure 3 . Most of the DNA was released by the 100 mM salt wash and there was no evidence of sequence selectivity. To explore this question and better understand the relationship between yeast and human SWI/ SNF complexes, we compared the DNA-binding properties of SWI1 and the ARID-containing subunits of human SWI/SNF complexes. In addition to p270, a partial cDNA product of an independent gene has been identi®ed, originally designated KIAA1235 (24) , which has a high degree of overall identity to p270, including the presence of an ARID consensus (7±10). The Human Genome Organization now recommends that ARID family members carry gene designations that re¯ect their relationship. According to this scheme, the p270 gene product previously designated SMARCF1 is designated ARID1A and the KIAA1235 gene is designated ARID1B. p270 and ARID1B are alternative, mutually exclusive subunits of human SWI/SNF complexes (X. Wang, N.G. Nagl, Jr, M. Van Scoy, S. Pacchione, P.B. Dallas and E. Moran, in preparation). The relationships of p270 and ARID1B to their Drosophila and yeast counterparts are shown schematically in Figure 4 .
The DNA binding af®nity of the yeast and human ARIDcontaining SWI/SNF components was compared in a DNA± cellulose column chromatography assay, an approach that is unbiased with regard to sequence speci®city. 35 S-labeled in vitro translated proteins were applied to a native DNA± cellulose column and eluted with increasing salt concentrations. The fractions were separated by SDS±PAGE and the protein signal was quantitated by phosphoimager. The signal in each fraction was plotted as a percentage of the total recovered (Fig. 5) . What is immediately apparent in this assay is that p270 and ARID1B show the same high af®nity binding as the prototypical ARID protein Dri, but SWI1 has markedly lower af®nity for DNA. A control p270 ARID deletion construct (p270DARID) veri®es that the DNA-binding activity observed is a property of the ARID domain.
The SWI1 ARID is poorly conserved in the Loop 2 and H5 region
The ARID is a structurally distinct helix±turn±helix motif based DNA-binding domain. Structures for three ARID proteins have been described: human MRF2, Drosophila Dri and yeast SWI1/ADR6 (18,25±29). The ARID regions of these proteins are aligned in Figure 6 . The ARID consensus forms six a-helices (H1±H6). Dri has two additional a-helices (H0 and H7) formed by sequences immediately¯anking the consensus. Flexible loops or b-sheets also occur in the structure. NMR studies done on Dri and MRF2 in complex with DNA (25, 27) have determined that two regions of the ARID are involved in minor groove and phosphodiester backbone interactions: the Loop 1/b-sheet region and the C-terminus. An interaction point with the major groove was mapped to H5 and the loop preceding it. Sixteen DNA contact residues have been identi®ed in Dri (27) ; these are indicated by red text in Figure 6 . Generally similar contact regions were noted in MRF2, although individual contact residues were not identi®ed (25) . NMR of the SWI1 ARID shows that it contains the basic core of six a-helices (28, 29) . The SWI1 ARID structure was not determined in complex with DNA, so contact residues have not been identi®ed.
A comparison of the SWI1 ARID sequence with p270, Dri and MRF2 does not reveal any obvious de®ciency in the predicted minor groove and phosphodiester backbone interaction regions in Loop 1 or the C-terminus of the SWI1 ARID. Basic residues (R and K) are present in positions similar to those seen in p270. However, inspection of the sequence alignments in Figure 6 reveals potentially important differences in the predicted major groove interaction site formed by Loop 2 and H5. A more comprehensive comparison of the Loop 2 and H5 regions is shown in Figure 7 . A sequence alignment of SWI1 with all known human, Drosophila and yeast ARID family members reveals that SWI1 is a highly unusual member of the family in terms of the length of Loop 2. Loop 2 varies in length by one or two residues among other ARIDs, but is notably shorter in SWI1. SWI1 is also unusual in the distribution of basic and acidic residues in H5. These are indicated by blue and pink shading, respectively in Figure 7 . The invariant tyrosine (Y) in H5 is shaded yellow for orientation. A basic residue, R or K, exactly three positions 5¢ of this tyrosine is nearly invariant and is an identi®ed DNA contact residue in Dri. SWI1 is one of a small subset of ARID proteins that has an acidic residue at or near this position. In the case of SWI1, this is a glutamic acid (E). SWI1 is the only ARID protein known that contains no basic residues between the beginning of Loop 2 and the invariant tyrosine. The lack of positively charged (basic) residues in this region, combined with the presence of negative charges from the acidic residues, very likely contributes to the poor af®nity of SWI1 for DNA. The effect of the speci®c differences between SWI1 and p270 on DNA binding af®nity was probed directly as described below.
The sequence differences in Loop 2 and H5 of SWI1 are suf®cient to cause defective DNA binding in p270
To evaluate the effect of the speci®c differences between SWI1 and p270 on DNA binding af®nity, site-directed mutagenesis was performed on p270 to mimic the sequence of SWI1. Four residues in Loop 2 of p270, corresponding to the missing residues in SWI1, were deleted. Additionally, three residues in H5 were changed to the corresponding SWI1 residues, as shown in Figure 8 . These positions were chosen because they represent the most striking differences in the pattern of basic and acidic residues between the two proteins. The p270 mutant constructs were in vitro translated and their af®nity for DNA was tested by DNA±cellulose chromatography. The wild-type p270 and SWI1 elution pro®les are repeated from Figure 5 for ease of comparison. Deletion of four residues from Loop 2 (p270DL2) is suf®cient to weaken the DNA binding af®nity of p270 (Fig. 9) . These results are all consistent with the interpretation that Loop 2 makes a signi®cant DNA contact that is lacking in SWI1. It is possible that the length of Loop 2 plays an important role in positioning DNA contact residues in Loop 2 and H5 properly on the DNA. The Loop 2 difference alone, however, is not suf®cient to account entirely for the weak DNA binding of SWI1. When the H5 substitutions were introduced into p270 in addition to the Loop 2 deletion (p270DL2-DES) the DNA binding af®nity of p270 was dramatically impaired and resembled more closely the phenotype of SWI1. The severe effect of these changes demonstrates the signi®cance of the roles of the charged residues in H5. The remainder of the SWI1 ARID sequence may partly compensate for the differences between p270 and SWI1 in the Loop 2/H5 region, as the p270DL2-DES mutant is even more severely impaired in this assay than SWI1. Nevertheless, the overall conclusion is that the SWI1 ARID region has a weak DNA binding activity that on its own is not likely to be physiologically signi®cant. Our results indicate that this is an intrinsic feature of the ARID sequence in SWI1, arising from an unusual difference in the length of Loop 2 and from the speci®c presence of acidic instead of basic amino acid residues at or near a major DNA contact site.
DISCUSSION
SWI1 is an unusual member of the ARID family of DNAbinding proteins. Other ARID family members differ in whether or not their binding is sequence speci®c, but all family members studied previously show high af®nity binding to DNA. The weak DNA binding af®nity of the SWI1 ARID is an intrinsic feature of its sequence, arising from speci®c variations in the major groove interaction site. The human counterparts of SWI1 do, however, bind DNA with an af®nity typical of true DNA-binding proteins. This is not the only difference between yeast and human complexes, although the composition and subunit structure of yeast and human complexes are generally well conserved. While the yeast complex has only one ATPase and one ARID-containing protein, human complexes have two alternative ATPase subunits and alternative ARID-containing subunits. Human complexes also have an additional DNA-binding component that has no counterpart in yeast. This is the HMG-containing subunit BAF57, which binds selectively to four-way junction DNA (30) . Drosophila complexes contain a counterpart to BAF57, designated BAP111 (31), so this is a consistent feature of higher eukaryotes. Human complexes that lack BAF57 are able to bind DNA and remodel chromatin in vitro (30) , consistent with the fact that there are multiple DNAbinding subunits in the complex.
In spite of the weak DNA-binding activity of SWI1, the yeast SWI/SNF complex does bind DNA with high af®nity. In early UV crosslinking experiments, three components were found crosslinked to naked DNA; SWI1 and two other components, p68 and p78, whose DNA-binding properties have not been further characterized (3) . In a later study several other members were found to crosslink with nucleosomal DNA (4) . These other components may account for the high af®nity binding of the complex. The interaction of yeast SWI/ SNF complexes with naked DNA is distamycin-sensitive and so appears to occur through minor groove interactions (3, 23) . This is consistent with our conclusion that the major groove contact region is not functionally conserved in the SWI1 ARID. The complex is not displaced by distamycin when bound to nucleosomes, indicating that other stabilizing interactions occur (23). (36) with the corresponding sequences of SWI1, MRF2 and Dri that were used to generate structural data. The computer-generated alignment was modi®ed slightly to re¯ect higher level structural data. Residue number 1000 (accession no. NM_006015) is indicated in the p270 sequence for reference. The a-helices of each protein are shaded in yellow and numbered above the alignment. The secondary structure of p270 was determined from the backbone resonance assignments obtained recently (37) . H5 and H6 in SWI1 are distinguished by a bend between the two adjacent leucines. The ARID consensus forms six a-helices (H1±H6). p270 has an additional short a-helix at the N-terminus and Dri has an extra a-helix on each end (H0 and H7) formed by sequences outside the consensus. Dri also has a b-sheet in place of Loop 1. While the MRF2 and Dri ARID structures differ in signi®cant features, both structures indicate that H5 and Loop 2 contact the major groove and both structures indicate that sequences between H1 and H2 and sequences just downstream of H6 contact the adjacent minor groove and phosphodiester backbone (18, 25, 26, 27) . DNA contact residues identi®ed by NMR in Dri (27) are indicated by red text and underlining. The consensus line shows the residues conserved in more than 50% of the 23 ARID family members of human, Drosophila melanogaster and Saccharomyces cereviseae. Five residues that have proved thus far to be invariant are shown underlined in green.
Yeast SWI1, Drosophila Osa and human p270 bind DNA without sequence speci®city. Thus, the role of the ARID per se is not to recruit the complex to speci®c promoter elements. The exact biochemical role of the ARID family proteins in SWI/SNF complexes remains to be determined. Deletion of the ARID region of SWI1 does not affect the ability of yeast to grow in conditions that require a functional SWI/SNF complex or the ability of the yeast SWI/SNF complex to remodel nucleosomes in vitro (32) . Nevertheless, the presence Figure 7 . Alignment of the Loop 2 and Helix 5 region of human, Drosophila and yeast ARID family members. The amino acid sequence extending across the Loop 2 and H5 region of all known human, Drosophila and S.cereviseae ARID family members are aligned for comparison. Drosophila Dri and human MRF2 are shown ®rst to help align their de®ned H5 and Loop 2. The residues that form H5 are boxed where the structure is known for Dri, MRF2, p270 and SWI1. The ARID-containing members of SWI/SNF complexes (SWI1, Drosophila Osa and human p270 and ARID1B) are clustered together. All other mammalian ARID family members are clustered in the third group and the last cluster includes the remaining yeast and Drosophila ARID family members. Basic amino acids, arginine (R), lysine (K) and histidine (H), are shaded blue. Acidic amino acids, aspartic acid (D) and glutamic acid (E), are shaded pink. The invariant tyrosine (Y) residue is shaded yellow. Sequences are aligned according to the invariant tyrosine as well as the highly conserved leucine residues that¯ank the majority of sequences shown. Dashes are inserted where appropriate to maintain the alignment. The consensus line represents residues conserved in at least 50% of the sequences shown. The blue shaded B in the consensus line represents conservation of basic residues at that position. Figure 8 . Mutants generated in p270 to mimic the yeast SWI1 sequence. The Loop 2 and H5 region of wild-type p270 and SWI1 are shown in the top two lines. Four residues, glycine (G), threonine (T) and two serines (S), in Loop 2 of p270 were deleted to create p270DL2. To create the mutant p270DL2-DES, an alanine (A) and two lysines (K) were changed to the corresponding SWI1 residues, aspartic acid (D), glutamic acid (E) and serine (S). The substituted positions are indicated by black dots. The invariant tyrosine is shaded yellow for reference. Figure 9 . Substitution of SWI1 sequences into p270 is suf®cient to make p270 defective for DNA binding. The mutants described in Figure 8 were tested for DNA-binding af®nity as described in Figure 4 . The wild-type plasmids for p270 and SWI1 (NE9-B2 and pSWI1.SZ) were constructed to generate comparably sized peptides in order to maximize the validity of the comparison. Their elution pro®les from Figure 4 are shown again here for ease of comparison. p270DL2 and p270DL2-DES were constructed in the NE9-B2 background. The dashed line indicates the second 200 mM fraction for reference. Error bars indicate average deviation for at least three experiments. The p270DL2-DES elution pro®le consistently shows two peaks. The reason is not certain, but one possibility is that the accumulated mutations impede proper folding, leading to two populations, one in which structural integrity is severely compromised and another in which the protein has assumed its optimal conformation. of a functional ARID in the ARID family components of the human and Drosophila complexes suggests that this domain has a physiological role in higher eukaryotes. There is experimental evidence that the ARID plays a role in the biological activity of p270 and ARID1B. Deletion of the ARID region of p270 partially reduces its ability to enhance glucocorticoid receptor-mediated transcription in a cotransfection reporter assay (6) . Deletion of the ARID from ARID1B abrogates its activity in a similar assay (9) . The differences between the complexes in yeast and higher eukaryotes emphasize that caution must be used in making direct comparisons between them.
